We present a sample of 46 [O iii]-emitting galaxies at z < 0.8 detected in the fibre spectra of quasars from the Sloan Digital Sky Survey, Data Release 7 (SDSS-DR7) through an automatic search procedure. We also detect [O ii] and Hβ emission lines from most of these galaxies in the SDSS spectra. We study both the emission and absorption properties of a subsample of 17 galaxies in the redshift range z = 0.4-0.7, where Mg ii lines are covered by the SDSS spectra. The measured lower-limits on the star-formation rates of these galaxies are in the range 0.2-20 M ⊙ yr −1 . The emission line luminosities and (O/H) metallicities from R23 measured in this sample are similar to what is found in normal galaxies at these redshifts. Thus, this constitutes a unique sample of intermediate redshift star-forming galaxies where we can study the QSO absorber -galaxy connection. Strong Mg ii (W λ2796 > ∼ 1 Å) as well as Mg i absorption lines are detected in the QSO spectra at the redshift of most of these galaxies. Strong Fe ii (W λ2600 > 1 Å) absorption lines are also generally detected whenever the appropriate wavelength ranges are covered. This suggests that most of these systems could be bona-fide Damped Lyman-α systems. We investigate various possible relations between the Mg ii rest equivalent widths and the emission line properties. We find a possible (2 σ) correlation between the emission-line metallicity of the galaxies and the Mg ii rest equivalent width of the absorbers (log(O/H) + 12 = 0.1W λ2796 + 8.27), which could be a consequence of an underlying mass-metallicity relation. However, [O iii]-selected Mg ii systems represent only a minor fraction of the strong Mg ii absorbers. We find this cannot be attributed to biases related either to the spectral signal-to-noise ratio or to the brightness of the QSOs. We measure the average observed fluxes (collected into the SDSS fibre) of the [O ii] and [O iii] lines associated to Mg ii-selected systems through stacking technique. We find that the average lumiosities of emission lines are higher for systems with larger W λ2796 . The stacked luminosities are found to be below the typical detection limit in individual spectra, indicating that faint galaxies can contribute appreciably to the observed population of strong Mg ii absorbers at intermediate redshifts. We also present long-slit spectroscopic observations of SDSS J113108+202151, the most luminous line-emitting galaxy in our z ≥ 0.4 sample. Surprisingly, we find that the line-emitting region does not coincide with the nearby extended bright galaxy with consistent photometric redshift seen in the SDSS image.
INTRODUCTION
The study of intervening absorption lines seen in the spectra of bright distant objects is one of the most sensitive and powerful probe for understanding the early evolution of galaxies. Indeed at low and intermediate redshifts (z < ∼ 1), the connections between QSO absorption systems and galaxies are mainly investigated for Mg ii-selected systems. These absorbers are found to be statistically associated with relatively bright field galaxies seen within a few tens of kpc to the QSO line of sight (Bergeron & Boissé 1991;  ⋆ E-mail:[pasquiern, anand, vmohan]@iucaa.ernet.in Steidel 1995) . These studies established that Mg ii absorbers provide an unbiased way to detect normal galaxies at different redshifts. However, the success rate of detecting Mg ii absorption in the spectrum of QSOs that have known foreground galaxies with redshift measurements is much less than one (Bechtold & Ellingson 1992; Bowen et al. 1995; Tripp & Bowen 2005) . These studies suggest that the gaseous halos around galaxies may be less uniformly populated than what was thought before (see Kacprzak et al. 2008 ). Also it is not necessary that the galaxies responsible for Mg ii absorption are always bright L ⋆ galaxies.
Integral field spectroscopy seems to be a promising technique for the study of galaxies associated to quasar absorption line sysc 0000 RAS tems and allowed Bouché et al. (2007) to detect Hα emission associated to 14 strong z ∼ 1 Mg ii absorbers (with impact parameters in the range 1-40 kpc), indicating large star formation rates (1-20 M ⊙ yr −1 ). Another possibility is to directly search for galaxy light from Mg ii absorbers in special cases where the quasar flux at short wavelengths is switched-off by a higher redshift Lyman-limit system (Christensen et al. 2009 ). Till now, such observations have only resulted in stringent upper-limits on the broad-band luminosity of the related galaxies.
It has also been proposed that other classes of QSO absorbers, such as those characterised by strong Ca ii absorption lines, could select the most metal-rich gas (see, e.g. Wild et al. 2006; Nestor et al. 2008) , hence probing more central parts of highredshift galaxies. Wild et al. (2007) have statistically detected [O ii] emission associated to strong Mg ii-and Ca ii-selected absorbers by stacking SDSS quasar spectra. However, only a few direct detections of emission lines from absorbing galaxies have been reported so far. Zych et al. (2007) presented direct imaging and longslit spectroscopic observations of five quasars with strong Ca ii systems at z < 0.5. They detected [O ii] , [O iii] , Hα and Hβ emission lines at the redshift of the absorbers. The luminosity of the corresponding galaxies is high, L ≃ L ⋆ , with star-formation rates in the range 0.3-30 M ⊙ yr −1 . When galaxies are detected with some projected separation to the QSO sight-line it is not obvious whether one is detecting the halo gas associated with the galaxy or one is probing the correlation length of metals in the IGM with respect to the bright galaxies. The contribution of possible faint galaxies closer to the line of sight (i.e. within the point spread function of the QSO) that remain undetected is also not well explored. Therefore, even after two decades of intense research activity to establish the Mg ii absorber-galaxy relationship, there are still open questions in this field that need to be answered.
Here, we present direct detections of emission lines from intervening star-forming galaxies (with impact parameters ≤ 10 kpc and redshifts in the range 0.1≤ z ≤0.8) in quasar spectra from the Sloan Digital Sky Survey (SDSS) Data Release 7. For objects at z ≥ 0.4, the SDSS spectra allow us to search for Mg ii absorption originating from these galaxies. Our approach is very different from all previous ones in the sense that we do not make any pre-selection of galaxies based on QSO absorption lines. On the contrary, we take advantage of SDSS fibre spectra, by first searching for galaxy emission lines on top of background quasars spectra, then looking for the associated absorption lines. Throughout the paper, we adopt a ΛCDM cosmology with Ω m = 0.3, Ω Λ = 0.7 and H 0 = 70 km s −1 Mpc −1 (e.g. Spergel et al. 2003) .
SEARCH FOR INTERVENING GALAXIES
We are mostly interested in detecting normal star forming galaxies close to the line of sight of background QSOs. We focus on the redshift range z = 0.4-0.7 as most prominent emission lines, as well as the Mg ii absorption lines, fall in the spectral range covered in the SDSS spectrum. In particular, [O iii] doublet lines are useful because the [O iii]λ5007 is one of the strongest lines in the optical range and is accompanied by the close-by [O iii]λ4959 line with a fixed intensity ratio, allowing for an easy identification using an automated procedure. In this section we derive a rough estimate of the expected number of [O iii] emitters that can be detected from the SDSS QSO spectra, describe our automatic routine to detect galaxies and discuss the bias due to QSO luminosity.
Detectability and number density of faint galaxies
Here we try to get a rough estimate of the number of galaxies with different [O iii] luminosities, at 0.4 ≤z gal ≤ 0.8 that will be within the SDSS fibre centred around a distant QSO. refers to the Schechter parameter of the [O iii]-luminosity function. As we aim here at detecting low luminosity galaxies, we should reach a detection limit of the order of 10 −17 erg s −1 cm −2 Å −1 . If we assume the dominant noise for the detection of an emission line is the photon noise from the quasar continuum (i.e. we ignore the background noise) then the signal-to-noise ratio in the peak of the emission line, SNR l , can be written as:
where N l and N c are the counts in the line and in the continuum respectively. The signal-to-noise ratio of the continuum, SNR c , is equal to N c / √ N c and the count ratio is equal to the flux ratio (N l /N c = F l /F c ). Therefore, we can write
The detectability of the emission line will not only depend on the [O iii] line flux (F l ) but also on the quasar flux (F c ). For a given emission line flux, the minimum signal-to-noise ratio required to detect the [O iii] emission will depend upon the magnitude of the quasar. That is, the 3 σ detection of the [O iii]λ5007 emission line arising from a L 0 = 0.2L
galaxy towards a i = 19 quasar will require a spectrum with signal-to-noise ratio ≥ 10. In turn, detecting the same galaxy towards a i = 17 quasar will require a signal-tonoise ratio higher than about 45.
Next, we estimate the probability of a given line of sight to pass very close or through a galaxy with line luminosity greater than a limiting luminosity L 0 . Integrating the [O iii] luminosity function over the luminosities gives the number density of galaxies:
where Φ ⋆ , α and L [OIII] are the Schechter parameters of the luminosity function, taken from Table 5 of Ly et al. (2007) and Γ (a, b) is the incomplete gamma function. We can estimate the number of galaxies with an impact parameter less than the SDSS fibre radius (1.5 ′′ , i.e. r ∼10 kpc at z ∼ 0.5): OIII] , this gives us a number density per unit distance N L>0.2L⋆ ∼ 1 − 2 × 10 −6 Mpc −1 . That is, for a line of sight to a quasar probing z ∼ 0.4 − 0.6, the probability of a L ≥ 0.2L
⋆
N L>L 0 = πr 2 n L>L 0 ,(4)For L 0 = 0.2L ⋆ [
[OIII] galaxy being at an impact parameter less than the SDSS fibre radius will be about 5 − 10 × 10 −4 . We need to consider this as a very conservative upper limit as while estimating this number we have not considered (1) any bias due to the luminosity of the background QSO (see Sect. 2.3), (2) the emission line attenuation due to dust internal to the galaxy, (3) the fibre losses (i.e. the fact that only a fraction of [O iii] flux may go through the fibre) and (4) the colour selection of QSOs missing dusty sightlines (Noterdaeme et al. 2009a) , as expected from galaxies at very low impact parameters. From these simple-minded calculations, one can already see that a huge number of quasar spectra (> 10 4 ) with adequate signal-to-noise ratios will be required to detect a handful star-forming galaxies with an impact parameter ≤ 10 kpc along the line of sight to distant QSOs. The availability of a large number of high quality QSO spectra in the SDSS database makes it a realistic possibility to build a sample of such star forming galaxies to bridge the connection between strong Mg ii systems and star-forming galaxies.
Search for galaxy [O iii] lines in SDSS quasar spectra
We employ a correlation analysis to select emission line galaxies close to the line of sight to 98 978 quasars from the Sloan Digital Sky Survey II, Data Release 7, without any prior knowledge of the absorption properties of the galaxies. As a first step we iteratively fit the quasar continuum by applying Savitsky-Golay filtering and removing deviant pixels. We then cross-correlate the continuum-subtracted quasar spectra with a template profile of [O iii]λλ4959,5007 generated from the SDSS galaxy template spectrum.
We restrict our search out of the Lyman-α forest (in particular for high redshift QSOs) and below λ = 8400 Å (i.e. z gal < 0.68) to avoid the most crowded telluric line regions. Whenever a high correlation is found (C > 0.9), we check the [O iii]λ5007 (resp. [O iii]λ4959) are detected at more than 2 (resp. 1) σ level. Note that because of the galactic template used, wide emission lines arising from AGNs are not picked-up by our procedure. Each candidate was then inspected visually for the presence of other emission lines in particular Hβ, Hγ and [O ii]λλ3726,3729. Spurious detections were identified and removed from the sample. We list all the 44 confirmed emission line galaxies in the redshift range 0.1≤z gal ≤0.68 in Table 1 . Seventeen of these galaxies are in the redshift range ideally suited for detecting Mg ii absorption in the SDSS spectrum itself. These objects form the main sample of this present study.
In addition, we performed an automatic search for the [O ii]λλ3726, 3729 emission doublet 1 associated to Mg ii systems to detect higher redshifts systems, for which telluric lines make any search based on [O iii] a difficult task. Mg ii systems were found by an automatic procedure based on correlation analysis, similar to that used by Noterdaeme et al. (2009b) to search for DLAs. This provided us with two additional galaxies, at z = 0.669 and 0.788 towards SDSS J120908+022734 and SDSS J161728+061604, respectively. The detections are summarised in Table 1 . We concentrate, in this paper, on the sample of 17 [O iii]-selected galaxies at 0.4 < z gal < 0.7 for which the expected positions of the Mg ii λλ2796,2803 absorption lines are also covered. Lower redshift systems are also provided in Table 1 for the interested reader.
Effect of QSO luminosity
In Fig. 1 we present the fibre magnitudes and spectral signal-tonoise ratios in i-band of the whole quasar sample searched for [O iii] emission lines and compare to that of quasars with detected intervening emission lines. It is somehow surprising to see that the detections do not occupy any preferred region of the SNRmagnitude diagram. This is better seen in the upper (resp. right) panel where we compare the differential and cumulative distributions of the magnitudes (resp. signal-to-noise ratios) of QSOs with 1 The two lines are always blended at the SDSS resolution and without a foreground [O iii]-emitting galaxy. Indeed, a doubleside Kolmogorov-Smirnov test shows that the probability of the magnitudes of the quasar with [O iii]-selected intervening galaxies to arise from the same parent population as the whole quasar sample is high (P KS = 0.88). The same test on signal-to-noise ratio gives P KS = 0.60.
Following Eq. 2, we overplot the S/N ratio required for the 1 σ detection of an emission line with peak intensity F l = 10 −17 erg s −1 cm −2 Å −1 (or equivalently the 3 σ detection of F l = 3 × 10 −17 erg s −1 cm −2 Å −1 ) as a function of the i-band magnitude of the background quasar. The spectral S/N ratios and i-band magnitudes of the quasars roughly follow this relation. While detections are naturally made easy towards faint quasars, the steeply increasing S/N ratio of SDSS spectra with the quasar brightness also allows for detections towards relatively bright quasars. However, the signal-to-noise ratios reached by the SDSS for the very bright quasars (i < 17) are still not sufficiently high to detect intervening emission lines with F l ∼ 10 −17 erg s −1 cm −2 Å −1 . As can be seen in the top panel of Fig. 1 , quasars with i < 17 are rare anyway and do not contribute much to the statistics.
EMISSION LINE ANALYSIS
The [O ii]λλ3726,3729 doublet and Hβ are the other strong lines that are expected in the wavelength range covered by the SDSS spectrum for the redshift range of our interest. We detect [O ii]λλ3726,3729 in all the cases except for the z = 0.445 galaxy along the line of sight towards J081154+202148. However, it is obvious from Fig. 2 that the S/N in the wavelength range of [O ii] emission is poor. The Hβ line is detected in all but two cases. Here we perform a detailed analysis of Hβ, [O iii] and [O ii] emission lines through Gaussian fitting. As a first step we subtract the continuum emission that includes the continuum light from both the QSO and the galaxy. The unabsorbed continuum (including the quasar broad emission lines but excluding intervening emission lines) is determined accurately by manually adjusting a spline function to the observed spectrum. Then we simultaneously fit the detected emission lines using an IDL code based on MPFIT (Markwardt 2009 ), which performs χ 2 -minimisation by Levenberg-Marquardt technique. We use a single redshift for all emission lines. The [O ii]λλ3726, 3729 doublet is fitted with a double Gaussian. Note that although the two lines are always blended at the SDSS spectral resolution it is still possible to distinguish the two corresponding peaks. As the flux ratio of these two lines depends on the kinetic temperature of the gas and the electron density (e.g. Kisielius et al. 2009 ), we fit the blend with two components allowing for the relative flux ratio to be a free parameter but keeping the line widths tied. In the case of the forbidden lines [O iii]λλ4959,5007, we impose the line ratio to follow the theoretical value of 3 (e.g. Storey & Zeippen 2000) . The results of our fits are shown in Fig Table 2 . In the case of non-detection we give 2σ upper limits.
Luminosities
Using the measured redshifts and fluxes we estimate the emission line luminosities for the cosmological parameters noted above. Luminosities for all the three lines are also summarised in Table 2 . Note that we do not apply any correction for the dust reddening or the fact that the fibre need not sample the whole galaxy. This means that the quoted luminosities should be treated as lower limits. In . We study this system in detail using our observations with IUCAA Girawali observatory (IGO) in Section 6.
The sharp decrease seen in the number of galaxies detected at the low luminosity end (log L [OIII] < 41) is a consequence of our detectability limit, as can be seen from the departure from the dotted curve in Fig. 3 , while the decrease at high luminosities (log L [OIII] > 42) is a natural consequence of the decrease in the number density of very luminous galaxies. As there is a factor 30 spread in the luminosity, this set of galaxies provides a good sample for various followup studies such as measuring the cross-section and filling factor of Mg ii absorbers at low impact parameters (i.e ≤ 10 kpc).
Star-formation rates
In this section, we aim at deriving the star-formation rates of intervening galaxies using emission line luminosities. It is known that the relationship between the observed luminosity of a line and star formation rate depends on dust extinction and metallicity [see for example Argence & Lamareille (2009) ]. In the redshift range of galaxies that we focus on in this paper, the Hα line redshifts into the near-IR wavelengths. Thus we can not use the Balmer decrement to get the dust extinction. Also, as the continuum of the galaxy is combined with that of the QSO, we can not use the SED fitting to get the estimates for reddening.
Using more than 100 000 star-forming galaxies from SDSS, Argence & Lamareille (2009) . Absorption (left) and emission (middle) lines from the intervening galaxies. Note that in the left panels (absorption), the spectrum is normalised by dividing the observed spectrum by the QSO continuum, while in the middle panels (emission), the QSO continuum is subtracted from the observed spectrum and the flux-scale is in units of 10 −17 erg s −1 Å −1 . Best fitted absorption and emission lines are overplotted. The SDSS images of the QSOs are shown in the right panels. The black circle represents the position of the 3 ′′ -diameter SDSS fibre. North is top and East is left. to get the star formation rates. The typical quoted dispersion in the SFR is about 0.23 dex. As noted by Argence & Lamareille (2009) , the SFR derived using their Eq. 23 is weakly sensitive to the variations in dust attenuation. However, their Eq. 24 provides a SFR estimate that is weakly sensitive to the variations in metallicity. Thus for each galaxy we consider the SFR estimates based on the abovementioned two equations to provide the realistic range in SFR (last column in Table 2 ). In this It is clear from Table 2 that the star formation rate in the galaxies in our sample varies between 0.2 and 20 M ⊙ yr −1 . Roughly half of the galaxies in the sample have a SFR less than 2 M ⊙ yr −1 . Note that in the case of J132542+255525, there is a very large spread between the SFRs derived using the different calibrators. We caution that the [O ii] and Hβ emission lines in this system are close to the detection limit and using their ratio may lead to a significant overestimation of the SFR and metallicities (see next sub-section). It is interesting to note that all the 5 Ca ii absorption selected galaxies studied by Zych et al. (2007) have a SFR similar to that of galaxies in our sample. [OIII] = 8.9 × 10 41 erg s −1 (Hippelein et al. 2003 ). The dotted curve represent the [O iii] luminosity function in linear space and arbitrary scaling to illustrate the completeness of the luminosity distribution of the galaxies presented in this paper.
Emission line metallicities
We use the R23 ratio, ([O ii]+[O iii])/Hβ), as calibrated by Kobulnicky et al. (1999) to measure the metallicities. This calibration provides two solutions for most values of R23, a low and a high metallicity estimates. These are generally referred to as "lower" and "upper" branches of R23. The use of additional line ratios is necessary to break the degeneracy (see Kewley & Ellison 2008) . Unfortunately, the corresponding lines are not covered by the SDSS spectra. Therefore, we provide the lower and upper estimates of the metallicity derived using the R23 ratio only. The oxygen metallicity estimated using uncorrected fluxes are given in Table 3 . The columns R23 l and R23 u refer to the lower and upper branch of R23. It is known that the value of (O/H) estimated with and without dust corrections are consistent with each another within 0.1 dex (Moustakas & Kennicutt 2006; Lamareille et al. 2006) . Mouhcine et al. (2006) pointed out that, for the intermediate redshift galaxies where the degeneracy is lifted using other line indicators, the (O/H) is found to be predominantly close to the value obtained for the upper branch. We find that the (O/H) range in our sample obtained using R23 u compares well with that measured in intermediate redshift field galaxies and cluster galaxies (See Lilly et al. 2003; Mouhcine et al. 2006 ). This confirms that our galaxy selection is not heavily biased towards high or low metallicity galaxies. However, we wish to point-out that the (O/H) determination based on R23 u for the Ca ii and DLA-selected galaxies ) are slightly higher than the values we find for the galaxies in our sample.
ANALYSIS OF ABSORPTION FEATURES
The emission line analysis presented in the previous section clearly suggests that the distribution of physical properties of the emission line galaxies in our sample are consistent with that found for field galaxies at similar redshift range. Thus, we have an unbiased, albeit small sample of star-forming galaxies where we will be able to probe the nature of absorption lines they produce in the spectra of background QSOs that are at an impact parameter ≤ 10 kpc.
In this section, we analyse the absorption lines produced in the QSO spectra by the emitting galaxies. For this, each quasar spectrum is normalised by dividing the observed spectrum by the quasar continuum. In principle, the galaxy continuum emission should be subtracted prior to normalisation of the spectrum. However, continuum emission from the galaxies is expected to be very small compared to that of the QSO and should have a negligible effect on the measurement of absorption line parameters. The equivalent widths of metal absorption lines are then obtained by simultaneous Gauss-profile fitting, using a single absorption redshift (i.e z abs ) to describe all detected absorption lines but allowing for it to be different from z gal obtained from emission lines. The normalised spectra and gaussian fits to the absorption lines are also shown in Fig. 2 . The rest equivalent width of Fe ii λλ2586, 2600, Mg ii λλ2796, 2803 and Mg i λ2852 are provided in Table 4 . This table also gives the redshift of the galaxy (z gal ) and the relative velocity shift between the centroids of the absorption and emission lines (∆v/c = (z abs − z gal )/(1 + z gal )).
Mg ii and Fe ii absorption lines
We have chosen the redshift range such that the available SDSS spectrum of each QSO covers the expected wavelength range of Mg ii absorption from the galaxy. In the case of the z gal = 0.444 galaxy towards J091417+325959 (z em = 4.66), the flux at the expected position of Mg ii absorption is completely absorbed by a higher redshift Lyman limit system. Similarly in the case of the z gal = 0.565 galaxy towards J122752+165522 the wavelength range of Mg ii absorption is blended with the Lyman-α forest absorption from high redshift. In the remaining 15 galaxies that are selected mainly through [O iii] emission we detect Mg ii absorption with rest equivalent widths greater than 1 Å in 13 cases (See Fig. 2 ). This implies a detection rate of Mg ii absorption with W λ2796 ≥ 1 Å to be ∼87%. Interestingly 9 of these systems have W λ2796 ≥ 2 Å (see Table 4 ). This corresponds to ∼ 60% detection rate. the two [O ii]-selected galaxies). In Fig. 4 we present the distribution of Mg ii λ2796 equivalent widths from the galaxies in our sample and that obtained at 0.5 < z < 0.7 from our automatic search in the SDSS-DR7. Comparing the distribution of Mg ii equivalent widths with the exponential parametrization by Nestor et al. (2005) , we find that our sample of Mg ii-selected absorbers is probably complete down to W λ2796 = 1 Å. Since [O iii]-selected Mg ii absorbers are selected without any a priori information on their absorbing properties, we can compare the two distributions for equivalenth widths above this value. It is clear from the figure that the Mg ii equivalent widths in our [O iii]-selected sample are predominantly distributed towards higher equivalent widths. A double-side Kolmogorov-Smirnov test gives a probability 1.5×10 −4 that the two distributions (for W λ2796 ≥ 1 Å) arise from the same parent population. Therefore, Mg ii absorption lines associated to line-emitting galaxies are clearly characterised by larger equivalent widths than the Mg ii-selected absorbers. Below, we address the question of what fraction of strong Mg ii absorption systems in the same redshift range are detected in our emission line search.
In our [O iii]-emission selected sample, we cover the rest wavelength range of Fe iiλλ2586,2600 for 5 galaxies. We detect Fe ii absorption lines in all the cases when W λ2796 ≥ 1 Å. In all these cases we find W λ2600 ≥ 1 Å and Mg i absorption is also detected. These systems satisfy the criteria defined by Rao et al. (2006) on the equivalent widths of Fe ii, Mg ii and Mg i to select Damped Lyman-α systems (see also Rao & Turnshek 2000) . We therefore expect that more than half of the systems in our sample are bonafide DLAs with log N(H i) ≥ 20.3. From Fig. 3 of Steidel (1995) it is clear that galaxies associated with DLAs have low impact parameters (i.e ≤14 kpc) (see also Rao et al. 2003; Chen & Lanzetta 2003) . a Negative values for E(B-V) are the consequence of intrinsic quasar shape variations. b A Lyman-limit system is present at z abs ∼ 4.5 towards this quasar, preventing absorption line measurements at λ < 5000 Å. c (Mg ii+[O ii])-selected galaxies.
Dust extinction towards QSOs
From Fig. 1 of Argence & Lamareille (2009) , we can see that the average dust optical depth in star forming galaxies in their SDSS sample is ∼ 1.2. This corresponds to an A V of 1.3 and E(B-V) of 0.42 for the assumed R V = 3.1 as in the Galaxy. Therefore quasar absorbers containing large amounts of dust and molecules are likely to be related to star-forming regions in the Universe (e.g. Noterdaeme et al. 2007; Srianand et al. 2008a ). Indeed, Wild et al. (2007) statistically detected the nebular [O ii] emission by stacking the spectra of quasars with strong Ca ii absorbers, which have been proved to contain on an average larger amounts of dust than H iselected DLAs (Wild et al. 2006; Nestor et al. 2008) . While dusty absorbers are good candidates to search for the host galaxy emission lines, it is very interesting to verify whether the reciprocal is also true (i.e. whether the absorbers associated to star-forming galaxies within an impact parameter of 10 kpc are also dusty).
We aim here at deriving the selective reddening E(B-V) of the background QSO produced by the absorbing galaxy. We use the same procedure as described in Srianand et al. (2008a) and Noterdaeme et al. (2009a) . In short, we fit the observed spectrum with a SDSS quasar composite spectrum (Vanden Berk et al. 2001) , reddened by an extinction law shifted to the redshift of the intervening galaxy. We use the SMC extinction curve given by Gordon et al. (2003) , which has been shown to reproduce well the average reddening due to Mg ii absorbers (e.g. Khare et al. 2005; Ménard et al. 2005; Wild et al. 2006; York et al. 2006 , see however Srianand et al. 2008a for individual cases). Other extinction laws (LMC, MW) provide similar results as they are very similar in the rest wavelength range of the absorbers covered by the SDSS spectra. QSO-to-QSO intrinsic shape variations are actually the main source of uncertainties. The distribution of E(B-V) is shown on J095228+032616 and J125339+175832) with E(B-V) ≥ 0.15. For the first system, the reddening of the quasar is derived using a limited wavelength-range because of the presence of a Lymanlimit system. The quasar also has a high redshift (z QSO = 4.66). Therefore, the quoted value of E(B-V) is unreliable. Interestingly, in the case of J095228+032616 in addition to the Mg ii absorption associated with the [O iii] emitting galaxy at z gal = 0.419 there is a strong Mg ii system at z abs = 0.977 with rest equivalent width of the Mg ii doublets 2.6 and 2.3 Å respectively. This system also has very strong Fe ii lines. The QSO SED is reasonably well reproduced assuming the reddening is produced in this system. However, the best fitted curve under-predicts the flux in the blue end of the spectrum. Thus, the E(B-V) value for the galaxy at z gal = 0.419 should be considered as an upper limit. In the case of J125339+175832 the QSO appears to be very red. We also notice that high order Balmer lines as well as Ca ii H and K lines are seen in absorption at the redshift of the QSO. Thus the reddening could be mainly due to the QSO host galaxy.
As can be seen Fig. 5 , the distribution is concentrated around a median value E(B-V) = 0.03. Even in the top three cases with high E(B-V) there are indications that the QSO colours are not necessarily reddened by to the emission line galaxy alone. The median value is similar to or slightly higher than what is found for DLAs (E(B-V) < 0.02, Murphy & Liske 2004 ; E(B-V) < 0.04, Ellison et al. 2005 ) and lower than the E(B-V) found in Ca ii absorbers (Wild et al. 2006 ) and dusty 21-cm and CO absorbers at intermediate redshifts (Srianand et al. 2008a; Noterdaeme et al. 2009a ). As expected the measured E(B-V) along the QSO line of sight is much less than that measured for the SDSS galaxies using emission line ratios (Argence & Lamareille 2009 ). Ledoux et al. (2006) have established a correlation between the velocity width of low ionisation lines and the metallicity of high redshift DLAs. The slope of this relationship is shown to be consistent with the mass-metallicity relation found in local galaxies (Tremonti et al. 2004) . In this sub-section we explore various possible correlations between star formation indicators and metallicity indicators from the emission line fluxes and Mg ii equivalent width. We make the assumption that the Mg ii equivalent width reflects the number of components and the velocity spread between them and is not due to line saturation. This assumption allow us to use W λ2796 as an indicator of the velocity spread along the QSO line of sight (see e.g. Nestor et al. 2003; Ellison 2006) .
Relationship between emission and absorption
In the three upper panels of Fig 6 we plot the luminosities of [O ii], Hβ and the derived star formation rates as a function of the rest equivalent width of the Mg iiλ2796 line. No statistically significant correlation is seen between [O ii], Hβ luminosity and W λ2796 . We also do not find any strong correlation between the SFR given in the last column of Table 2 and W λ2796 . However, the largest equivalent width systems are also associated to the largest luminosities. Except from the system towards J132542+255525, this is also true for the SFR. We remind that since the measured [O ii] and Hβ emission line fluxes are very low in this galaxy, it is well possible that the SFR and metallicities, which depend on the line ratios, are significantly over-estimated (see Sect. 3.2).
In the bottom panel of Fig. 6 , we plot the upper-branch (R23 u ) estimate of (O/H) as a function of W λ2796 . As pointed-out before, in the absence of additional constraints we end up with two degenerate metallicity measurements using R23. However, in the five line-emitting galaxies studied by Zych et al. (2007) -with similar properties as those presented here -the upper-branch of R23 is preferred. A trend for increasing emission-line metallicities with increasing equivalent width can be seen. The correlation (log(O/H) + 12 = 0.1W λ2796 + 8.27) is significant at the 2 σ level. However, to draw a firm conclusion on the velocity metallicity correlation we need to remove the degeneracy in the (O/H) estimation and get the velocity spread in the absorbing gas using high resolution spectroscopy. Interestingly, a similar trend is also observed between the Mg ii equivalent width and the gas-phase metallicity measured along the quasar line of sight (e.g. Nestor et al. 2003; Murphy et al. 2007 ).
The velocity shifts (∆v) between the emission and the absorption lines are quite small (see Table 4) , at most about 100 km s −1 . These are consistent with the expected circular velocities of typical galaxies suggesting the absorbing gas is bounded to the emission line galaxy. We note that the ∆v we measure here are lower than that measured with respect to luminous galaxies at larger impact parameters (100-200 km s −1 for impact parameters ∼14-75 h −1 kpc Steidel et al. 2002) . In Fig. 7 we plot ∆v against W λ2796 . We do not find any trend between the two quantities. Although the sample is too small to conclude, this may be explained by the variety of galaxy morphologies found to be associated with low-redshift Mg ii systems (Le Brun et al. 1997) .
AVERAGE LINE EMISSION FROM Mg ii ABSORBERS
Based on our automatic search for Mg ii absorption in SDSS-DR7 we find 2319, 1807, 494 and 118 systems respectively with W λ2796 ≤ 1 Å, 1-2 Å, 2-3 Å and ≥ 3 Å in the redshift range 0.5 ≤ z ≤ 0.7. It is clear from the previous discussion that while most of the emission line galaxies produce strong Mg ii absorption not all the strong Mg ii absorption systems are detected in our [O iii] emission searches. Indeed, the number of strong Mg ii systems (with W λ2796 ≥ 2 Å) associated with [O iii]-emitting galaxies detected within the SDSS fibre is about a hundred times less than the total number of strong Mg ii-absorbers. This could be due to (i) poor S/N of the spectra and/or the relative brightness between the QSO and the galaxy, (ii) low star formation rate in the underlying galaxies or (iii) the impact parameter of the emission line regions being larger than ∼10 kpc (or angular separations more than 1.5").
To explore the effect of spectral signal-to-noise ratio and galaxy-QSO contrast further, we plot the i-band magnitude vs the S/N for all QSOs with intervening Mg ii systems with W λ2796 ≥ 2 Å in the redshift range 0.5 ≤ z ≤ 0.7 in Fig 8. It is clear from the figure that most of these QSOs have i-band magnitudes in a narrow range 18 to 19.5 mag. The spectral signal to noise ratio is constant within a factor 2 in this magnitude range. To the eye there seems to be a tendency for the [O iii]-selected galaxies to prefer slightly fainter i-band magnitude (see the upper histogram). However, KS tests do not indicate the differences between two populations to be statistically significant. Thus it seems that there is no clear indication that we could have missed strong emission from most of the Mg ii systems mainly because of the poor signal to noise. It is also clear from Fig. 1 that, in the i-magnitude range 18 to 20 mag, the spectral S/N achieved in all the QSO spectra are good enough to detect emission lines with peak flux in excess of 10 −17 erg s −1 cm −2 Å −1 . Thus the lack of direct detection of emission lines from the strong Mg ii systems is consistent with either their fluxes being small or the impact parameters being large enough so that the emitting regions are not falling inside the fibre. In order to investigate the average [O ii] and [O iii] emission within 1.5" of associated intervening Mg ii absorption systems, we build several composite spectra corresponding to different ranges of Mg ii equivalent widths. The quasar spectra featuring Mg ii absorption lines in the range z abs = 0.5− 0.7 where shifted to the absorbers rest frame and combined together using an arithmetic mean. Note that our direct detections are not included in the stacking. The continuum flux in the vicinity of the emission lines was removed using a 2nd-order polynomial fit. Wild et al. (2007) for Mg ii-selected DLAs (1 < W λ2796 /W λ2600 < 2 and W λ2796 > 0.6; see Rao et al. 2006) . Mg ii λ2796 rest equivalent widths. From top to bottom: W λ2796 < 1; 1 ≤ W λ2796 < 2; 2 ≤ W λ2796 < 3; W λ2796 ≥ 3 Å. The continuum substracted spectra are shifted by a constant for display purpose. However a galaxy is clearly seen within the area covered by the fibre (See Fig. 5 of Zych et al. 2007 ) and emission lines (with integrated [O iii] flux of 8×10 −17 erg s −1 cm −2 i.e. lower than our detection limit with SDSS) are detected in the VLT/FORS spectra. We also note that the [O iii] luminosity of this galaxy is similar to the stacked luminosity obtained using systems with 2 < W λ2796 < 3 Å.
Direct observations of field galaxies at z ∼ 0.6 show that the sizes of star-forming galaxies are typically less than 10 kpc (Dahlen et al. 2007; de Mello et al. 2006; Lilly et al. 2003) . Integral field spectroscopic observations of Mg ii absorbers at 0.8 < z < 1.2 by Bouché et al. (2007) also confirms that Hα emitting regions of Mg ii-selected galaxies have similar sizes. This means that the galaxies contributing to the stacked emission lines should have impact parameters less than about 20 kpc. Therefore, it is most unlikely that a bright galaxy at high impact parameter (several tens of kpc) will contribute to the average detection of emission lines in the stacked spectrum. The stacking method alone does not provide the higher moments of the L [OIII] -distribution. However, with additional constraints on the galaxy sizes and the small number of direct detections, our results are consistent with at least part of the strong Mg ii absorbers arising from low L [OIII] luminosity galaxies at low-impact parameters, as seen in the case of J224630+131048 ).
It is also interesting to see that the [O iii] and [O ii] emission lines are detected in the stacked spectrum even when we consider only low equivalent widths. In particular there are roughly 4 times more systems with 1 ≤ W λ2796 ≤ 2 Å compared to that with 2 ≤ W λ2796 ≤ 3 Å. However the average [O iii] and [O ii] luminosities are less only by a factor 2. Even though our Mg ii-selected systems with low rest equivalent widths (W λ2796 < 1 Å) are likely to be biased towards QSOs with high S/N spectra, it is interesting to see that we detect [O ii] emission at 3σ level and that [O iii ] is detected at > 5σ. This means that galaxies with low impact parameters can also produce low equivalent width absorption lines. This is consistent with the fact that we do not detect Mg ii absorption with W λ2796 ≥ 1 Å in two of our [O iii]-selected galaxies.
In summary, star-forming galaxies with low [O iii] luminosities seem to provide an important contribution to the population of Mg ii absorption selected galaxies.
THE CASE OF SDSS J113108+202151
In this section, we study the galaxy at z gal = 0.563 towards J113108+202151 which presents the strongest emission lines in our z > 0.4 sample and also the strongest associated Mg ii absorption lines. An extended galaxy (SDSS J113108.31+202147.3) is clearly visible close to the quasar line of sight in the SDSS image, with its centroid located at about 3.5
′′ from the quasar image and extended towards the quasar image (see Fig. 10 ). Moreover, the photometric redshift provided by SDSS, z = 0.65 ± 0.07, is close to that of the detected emission and absorption lines. This is therefore a very good case to study the connection between the galaxy and the absorber.
In order to obtain an accurate measurement of the location of the emission region, we performed long-slit spectroscopy with the 2 m telescope of the IUCAA Girawali Observatory. Observations were carried out on March 20, 2009 using IUCAA Faint Object Spectrograph and Camera (IFOSC). A 2 ′′ slit and GR7 grism covering the wavelength range between 3900 Å to 6800 Å were used. The detector used is a LN2 cooled thinned 2k×2k CCD camera. Each pixel on the CCD covers 0.34 ′′ of sky which corresponds to 1.4 Å using the above grism. Three exposures of 2700 s each were taken at slit position 10 deg from North (P1) and two exposures of 2700 s each were taken at slit position 92 deg from North (P2). The slit positions have been indicated in Fig. 10 . For flat fielding Halogen lamp flats were used. Helium and Neon lamps were used simultaneously for getting comparison spectrum. The IRAF routine response was used for making a normalised flat. The doslit package has been used to extract and calibrate the 1D spectrum. Two dimensional analysis was performed using the method described in Vivek et al. (2009) . Fig. 11 represents the two-dimensional spectra obtained with the two slit orientations as illustrated on Fig. 10 . We removed the quasar trace by fitting a Gaussian in the spatial direction, whose amplitude is allowed to vary smoothly (2nd-order polynomial) with the wavelength. We also left the position of the Gaussian in the spatial direction to vary linearly with the wavelength, to take into account the possible misalignment between the quasar trace and the pixels of the CCD.
The [O ii] emission can be seen as a bright spot in both spectra. Interestingly, despite of aligning the slit with the galaxy seen at 3.5
′′ from the quasar (see Fig. 10 ), there is no emission line at the corresponding position (marked by a 'X') in the 2D spectrum. On the contrary, while the second slit angle was chosen to avoid including the galaxy, the [O ii] emission is still detected. This demonstrates the galaxy seen on the SDSS image is not responsible for the detected emission lines. Interestingly, this galaxy does not produce any other detectable absorption line system in the QSO spectra over the wavelength range covered by the SDSS and IGO spectra. We obtained the centroid of the [O ii] emission by fitting the line with a two-dimensional Gaussian function. From triangulating the positions with the two slits, we are able to put a good constraint on the position of the emitting region. We measure an impact parameter D = 1.1 ′′ , which corresponds to 7 kpc at the redshift of the galaxy. The centroid of the emission region is shown as a white cross on Fig. 10 . We see the integrated [O ii] flux measured in IGO and SDSS spectra are consistent with one another suggesting that the whole line-emitting region is within the SDSS fibre.
SUMMARY AND DISCUSSION
Taking advantage of the available ∼100 000 fibre spectra of quasars in the Sloan Digital Sky Survey-II, DR7, we build a unique sample of 46 star-forming galaxies at z < 0. We study both the emission and absorption properties of a sub-sample of 17 galaxies at z ≥ 0.4 for which the expected positions of Mg ii lines are covered by the SDSS spectra. The detections show that we are probing a unbiased population of low luminosity [O iii]-emitting galaxies at small impact parameters ( < ∼ 10 kpc; i.e. the SDSS fibre radius) from the quasar lines of sight. We find that typical properties (metallicity, star-formation rates, kinematics) of these galaxies are similar to that of normal star-forming galaxies at these redshifts. The low E(B-V) we measure along the quasar lines of sight indicates that the absorption lines arise from regions relatively free of dust. This implies that quasar absorbers selected upon the presence of cold gas and dust features (Srianand et al. 2008a,b; Noterdaeme et al. 2009a ) might still be the best way to probe the interstellar medium in the densest regions of normal galaxies in the distant Universe.
We find that the equivalent widths of Mg ii absorption lines arising from the [O iii]-selected galaxies are skewed towards higher equivalent widths than the overall population of Mg ii absorbers. However, the [O iii]-selected Mg ii absorbers represent only a small fraction of the overall Mg ii population. From stacking the spectra of quasars featuring strong Mg ii absorbers, we detect the [O ii] and [O iii] emission lines. The average line fluxes are below our typical detection limit in individual spectrum. This suggests that at least part of the strong (W λ2796 > 1 Å) Mg ii absorption systems arise from low luminosity galaxies at small impact parameters. Also strong Mg ii systems have been detected at higher rate around clusters (Lopez et al. 2008 ). In such cases, the halo sizes of Mg ii systems are inferred to be less than 10 h −1 kpc (Padilla et al. 2009 ).
The absorption properties of the galaxies indicate that at least half of the emission line galaxies in our sample, if not all, contain sufficient neutral gas to produce Damped Lyman-α absorption (Rao et al. 2006 ) as well as 21-cm absorption Gupta et al. (2009) along the quasar line of sight. Unfortunately, most of the QSOs in our sample do not have sufficient radio fluxes to carry-out 21-cm searches.
SDSS spectra allowed us to explore the possible connections between various parameters of the galaxies (such as metallicity, dust content and kinematics) derived from the absorbing gas and that derived from emission lines in a limited redshift range. Nevertheless, our representative sample of 46 galaxies presented in Table 1 is ideally suited for several follow-up observations using space and ground-based telescopes. This should allow one to explore various issues such as: the connection between the reddening along the QSO line of sight and the dust extinction in the line-emitting region; the comparison between the emission and absorption line metallicities; the dependence of the properties of the absorbing gas on the galaxy morphology, kinematics and impact parameter, etc. Finally, we perform long-slit observations of the most luminous galaxy with Mg ii absorption in our sample (SDSS J113108+202151). We show that the [O ii] emission detected in the SDSS spectrum is not detected in the extended bright galaxy seen on the SDSS image. This once again suggests that one should be cautious in associating intervening absorption (or emission) to bright galaxies seen in the field with photometric redshift measurements only.
